Autism is a complex neurogenetic disorder affecting one in 150 children. Little is known about the brain pathology that underlies autism spectrum disorders, however, gross brain morphology appears intact. Using functional Magnetic Resonance Imaging (fMRI) we have identified a few key brain regions that are engaged during various aspects of social communication in typical but not autistic children. These brain regions include inferior frontal cortex, amygdala, basal ganglia, and medial prefrontal cortex. In a series of studies, we demonstrate that a fundamental deficit in autism is that these brain regions are not engaged automatically when presented with relevant stimuli, but respond only to explicit direction of attention. Further, we find a general deficit in basal ganglia structures that are critical for processing rewards and for implicit or probabilistic learning. Deficits in implicit learning may lead to a wide range of deficits associated with autism including reduced response to social rewards, poor imitation, and reduced interest in social stimuli. We will also discuss possible links between autism susceptibility genes and development of these brain structures. Localized mRNA translation in synaptic plasticity has been widely studied Sutton and Schuman, 2006) , however the requirements for mRNA transport in synaptogenesis remain unexplored (Bramham and Wells, 2007; Kiebler and Bassell, 2006) . We report a new function for fragile X mental retardation protein (FMRP) in rapid delivery of several new dendritic mRNAs important for synaptogenesis and synapse plasticity that are implicated in fragile X syndrome (FXS), such as SAPAP4 and RGS5. These mRNAs in neurons from Fmr1-null mice were deficient in metabotropic glutamatergic signaling-induced localization, and direct observation of single mRNA particle dynamics in live neurons revealed diminished kinesis. Transport of FMRP and cognate mRNAs involved the C-terminus of FMRP and kinesin light chain, and Fmr1-null brain showed widespread reduction of kinesin-associated mRNAs. Acute suppression of FMRP and target mRNA transport in WT neurons resulted in altered filopodia-spine morphology that mimicked the FXS phenotype. These findings highlight a novel mechanism for stimulus-induced dendritic mRNA transport and link its impairment in a mouse model of FXS to developmental morphologic plasticity. Morphologies of dendritic arbors are not only complex, but also highly variable from one neuronal type to another. This diverse shape of dendritic arborization contributes to differential processing of inputs by different classes of neurons. By using Drosophila dendritic arborization (da) neurons as a model system, we have been studying how individual neurons achieve the appropriate shape of their dendrites. da neurons are classified into classes I-IV based on the distinct shape and degree of complexity of their dendritic arbors; and class IV neurons develop the most complicated arbors of the space-filling type. Through our genetic screenings, we found that both generation and maintenance of class IV arbors heavily depended on dynamic control of at least two organelles: mitochondria and endosomes.
We showed that the Drosophila homolog of the mitochondrial protein Preli (protein of relevant evolutionary and lymphoid interest) regulates mitochondrial fusion in da neurons and S2 cells. preli mutant class IV neurons showed a severe decrease in the number of their dendritic branches; and in addition, the remaining branches were often severed. Moreover over-expression of preli also simplified the class IV dendritic arbor. In contrast, neither preli loss-of-function nor its over-expression had dramatic morphological effects on class I-III neurons. It has been shown that the Preli homolog in yeast seems to regulate mitochondrial fusion by way of processing a dynamin-related GTPase, a homolog of human Optic Atrophy 1 (OPA1). The OPA1 gene is mutated in humans with dominant optic atrophy, which is characterized by degeneration of retinal ganglion cells. Why retinal ganglion cells are sensitive to mutations of OPA1, which is presumably expressed in many neuronal cell types, remains to be elucidated. Our results imply that dendritic development of different types of neurons depends on mitochondrial and endosomal function to very different degrees. 
